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SWITCH DOME DEVICE 

Technical Field of the Invention 

The present invention relates to a switch dome device 
5 for operating functions in an electronic equipment. 

Description of Related Art 

To meet the increased demand from mobile phone and 
smart phone users or the like for more advanced functions, 

10 vendors offer mobile phones with more advanced input/output 
devices such! as larger displays, joysticks and rocker keys 
to operate for example extensive entertainment functions. 
State of the art miniature joysticks and rocker keys offer, 
however, a limited number of activation directions, not 

15 sufficient for playing games or executing other graphic 
intensive functions . 

A prior art rocker key device 1 is shown in a 
schematic exploded top view in FIG 2A. The rocker key 
device has a rocker key 2, a select button 3, switch domes 

20 4, all of which are mounted on a support structure 5, such 
as a PCB, for arrangement in for example a mobile phone. 
With further reference to FIG 2B, an exploded bottom view 
of the rocker key device 1 in FIG 2A is illustrated. The 
rocker key 2 is provided with actuator bosses 6 integrated 

25 in the rocker key 2 or in a supporting rubber for actuating 
the switch domes 4, when the rocker key 2 is pushed by a 
user. 

FIG 3A illustrates an arrangement of the switch domes 
4 in a four directional arrangement forming a part of a 
3 0 rocker key device'. The actuating directions are illustrated 
by the arrows 7. As mentioned above, new functions and 
applications require more actuating directions to be 
operated properly. 

One prior art arrangement to provide eight selectable 
35 directions is extended from the four directional 

arrangement shown in FIG 3A. Four switch domes 4 are used, 
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wherein one single switch dome is actuated for each of the 
four directions, i.e 0/90/180/270°, as shown in FIG 3A, and 
four additional directions 45/135/225/315°, as shown by the 
arrows 7 in FIG 3B. The positions of the switch domes 4 and 
5 the directions are related to the vertical orientation of 
the drawing sheets, which corresponds to the normal 
operation of a mobile phone provided with a rocker key 
device . 

A problem associated with this design is that the 
10 user has to press two domes at the same time for the four 
additional directions 45/135/225/315°, which is almost 
impossible. There will be a time interval were only one 
dome is pressed, causing an initial unwanted selection of 
one of the first four directions 0/90/180/270°. This 
15 problem might be overcome by a software delay, long enough 
to secure that only the intended direction, is properly 
selected. Since the response time has to match the slowest 
• user, the phone appears slow for most users which is 
annoying. This is particularly noticeable when playing 

2 0 games on the phone. 

Another problem with this arrangement is that the 
tilting angle and the actuation force of the joystick or 
rocker key is not the same for the 0/90/180/270° directions 
and the 45/135/225/315° directions. 

2 5 Another prior art arrangement providing eight 

selectable directions is based on eight switch domes 
positioned on 0/45/90/135/180/225/270/315°, as shown in FIG 
4A. Similarly to the four switch dome arrangement, a single 
switch dome is actuated at a time to select one of the 

3 0 eight directions. 

A side view of a rocker key device 1 comprising eight 
switch domes is shown in FIG 4B. The distance from the 
actuator boss 6 of adjacent domes to the centre 8' of 
rotation is about 70% of the distance from the boss of the 
3 5 targeted dome to the centre 8' of rotation. The same ratio 
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applies for the vertical stroke. Hence, there is a 
potential risk that one of the domes adjacent to the 
intended dome is accidentally pressed. Without being 
precautious, this would result in an incorrect selection of 
5 two directions simultaneously . This can be compensated for 
by software that make the phone ignoring the input of more 
than one pressed dome at the same time. These cases will 
confuse and irritate the user of the phone. Intuitively, 
the user will press the key harder, but still without 
10 response from the phone. Even if the adjacent domes are not 
closing contact, the actuator, i.e the key and boss, will 
at least partially compress them. This will lead to a poor 
tactile feedback for the user. 

15 Summary of the Invention 

It is an object of the invention to overcome the 
problems of the prior a[rt arrangements. 

This object is achieved by a switch dome device for 
operating functions in an electronic equipment, wherein the 
20 device comprises a set of switch domes mounted in a 

circular pattern on a support structure. The switch dome 
device is characterized in that outputs of adjacent switch 
domes are operatively connected to inputs of a common AND 
circuit . 

25 According to one aspect of the invention the switch 

domes are equally distributed around the circular pattern 
with the same distance to the centre of the circular 
pattern . 

According to a more specific aspect of the invention 
30 the set of switch domes comprises eight switch domes. 

A more specific object of the invention is to provide 
an improved input device for operating functions in an 
electronic equipment . 

This object is achieved by an input device, 
3 5 comprising a switch dome device according to the invention 
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and a switch dome actuator for actuating switch domes of 
the switch dome device. 

According to one aspect of the input device, the 
actuator is a rocker key provided with actuator bosses for 
5 actuating the switch domes. 

Another object of the invention is to use the 
inventive switch dome in a communication equipment for 
improved operation of for example applications and 
functions in the equipment . 
10 This object is achieved by using the inventive input 

device in a portable communication equipment. The portable 
communication equipment may be a mobile radio terminal. 

One advantage of the present invention is that a 
software response delay associated with the switch dome 
15 activation is unnecessary. Also, the tilt angle and 

actuation forces are identical for all directions, and the 
tactile feedback is better. 

It should be emphasized that the term "comprises/ 
comprising" when used in this specification is taken to 
20 specify the presence of stated features, integers, steps or 
components but does not preclude the presence or addition 
of one or more other features, integers, steps, components 
or groups thereof . 

25 Brief Description of the Drawings 

In order to explain the invention in more detail and 
the advantages and features of the invention a preferred 
embodiment will be described in detail below, reference 
being made to the accompanying drawings, in which 
30 FIG 1 shows a mobile radio terminal including an 

input device according to the invention, 

FIG 2A is a schematic exploded top view of a prior 

art rocker key device, 

FIG 2B is a schematic exploded bottom view of the 

35 rocker key device in FIG 2A, 
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FIG 3A illustrates a schematic top view of four 
switch domes arranged in four selectable directions of 
operation, 

FIG 3B illustrates a schematic arrangement of the 
5 switch domes in FIG 3A with four additional directions, of 
operation to be selected, 

FIG 4A illustrates a schematic arrangement of eight 
individually selectable switch domes providing eight 
selectable directions of operation, 
10 FIG 4B shows a schematic side view of a rocker key 

device comprising the arrangement of FIG 4A, 

FIG 5A illustrates a schematic arrangement of eight 
switch domes providing eight selectable directions of 
operation according to the invention, and 
15 FIG 5B shows a schematic side view of a rocker key 

device according to the invention comprising the 
arrangement of FIG 5A. 

Detailed Description of Embodiments 

2 0 A first embodiment of an input device 1 to operate - 

different applications such as playing games or executing 
other graphic intensive functions including extensive 
entertainment functions of an electronic equipment is shown 
in FIG 1. 

25 The term electronic equipment includes portable radio 

communication equipment. The term portable radio 
communication equipment, which herein after is referred to 
as a mobile radio terminal, includes all equipment such as 
mobile phones, pagers, communicators, i.e electronic 

30 organizers, smartphones or the like. 

Further, in the following description, numerous 
specific details are provided in detail in order to give a 
more thorough description of the present invention. 
However, it will be obvious for those skilled in the art 

3 5 that the present invention may be implemented without these 
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specific details. Some well-known features are not 
described in detail so as not to make the present invention 
unclear . 

In this embodiment, the input device is, but is not 
5 limited to, a rocker key device 1 mounted in a mobile radio 
terminal 10 and operatively connected to circuits therein. 
The rocker key device 1 comprises a rocker key 2 and a 
select button 3 for selection or activation of different 
functions etc of the mobile radio terminal 10. The input 

10 device of the invention is however not limited by the 

select button 3, but can operate without it. Further, the 
mobile radio terminal has, but is not limited to, 
additional details intended for the normal operation of a 
mobile radio terminal. In this embodiment the mobile radio 

15 terminal has a display 11, a microphone 12, a keypad 13, a 
speaker 14, an integrated antenna (not shown), and a radio 
transceiver (not shown)", etc, all of which are operatively 
connected to circuits in the mobile radio terminal . All 
these additional details are however not necessary for the 

2 0 operation of the invention, but are provided for 

illustration purposes of elements of a mobile radio 
terminal, in which the invention is used. 

The rocker key device is shown in further detail in 
FIGs 2A and 2B. The rocker key device 1 comprises the 

2 5 rocker key 2, the select button 3, switch domes 4, all of 

which are mounted in a support structure 5, such as a PCB, 
for arrangement in for example the mobile radio terminal 10 
in FIG 1 . An exploded bottom view of the rocker key device 
1 in FIG 2A is illustrated in FIG 2B. The rocker key 2 is 

3 0 provided with actuator bosses 6 integrated in the key 2 or 

in a supporting rubber for actuating the switch domes 4, 
when the rocker key is pushed by a user. 

FIGs 3A, 3B, 4A, and 4B disclose prior art 
arrangements . 
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FIG 5A illustrates a schematic arrangement of a set 
• of eight switch domes 4 forming a switch dome device 
providing eight selectable directions 7 of operation, 
according to the invention. The eight selectable directions 
5 are based on the eight switch domes 4, equally distributed 
around a circular pattern on the support structure 5, with 
the same distance to the centre 8 of the circular pattern. 
The switch domes are positioned on 22,5/67,5/112,5/157,5/ 
202,5/247,5/292,5/337,5° around the circular pattern and 
10 with respect to the orientation of the display of the 

mobile radio terminal 10 held in a vertical position for 
normal operation by a user. The invention is however not 
limited to the given positions of the domes and directions 
of actuation, but they can be rotated with a maintained 
15 intermediate distance between the domes. The individual 

switch domes and their functionality are well known to the 
skilled person in the art and are not described in further 
- detail herein. 

According to the invention, outputs of adjacent 

2 0 switch domes 4 are operatively connected to inputs of a 

common AND-circuit 9, as schematically illustrated in FIG 
5A. The AND-circuit 9 is preferably implemented as, but is 
not limited to, an AND-gate, the logical operation of which 
is well known. The output of the AND circuit 1 is connected 
25 to other circuits on the PCB of the mobile radio terminal. 
For example, when a user intends to move a cursor in a 
particular direction, or in another way control an 
application or game, on the display 11 of the mobile radio 
terminal, the user actuates the rocker key device 1. The 

3 0 rocker key 2 is pressed on a location, preferably near the 

circumference of the upper side of the rocker key 2 , to 
actuate a pair of switch domes 4 in a particular direction 
of the eight selectable directions 7. Each of the pressed 
switch domes 4 generates an output signal. If the user 
3 5 actuates two switch domes, whose outputs are connected to 



WO 2005/001866 



8 



PCT/EP2004/006405 



inputs of the same AND-circuit 9, an output signal is 
generated from the AND-circuit 9. The output signal form 
the AND-circuit 9 is received by the circuits on the PCB 
for further control of the a cursor in- a particular 
5 direction, or in another way control an application or 

game, on the display 11 of the mobile radio terminal. As is 
apparent from FIGs 5A and 5B, the tilt angle and actuation 
forces are identical for all directions. 

The distance from the actuator boss 6 of adjacent 

10 domes 4 to the centre of rotation 8' is about 40% of the 
distance from the boss 6 of the targeted dome 4 to the 
centre of rotation 8 ' . The same ratio applies for the 
vertical stroke. Thus, the stroke of the actuator on the 
third dome is only 40% of that of the intended two domes to 

15 be pressed. Hence, the risk of accidentally hitting an 

adjacent third dome is very small. Even in case of a third 
dome being pressed, the "correct" domes will be pressed 
first and software in the phone can easily ignore the third 
contact. 

20 Due to the AND-circuit 9, no response will be given. 

if only one dome 4 is pressed. The intuitive user reaction ^ 
of pressing a little harder will give the desired result. 
Further, the tactile feedback is better because the 
adjacent domes are hardly touched. 

25 Hence, the present invention provides an input device 

and switch dome device for operating functions in an 
electronic equipment. However, the present disclosure of 
the embodiment described is to be considered as exemplifi- 
cation of the invention and it is not intended to limit the 

30 invention to the specific embodiment. 

For example, in an alternative embodiment of the 
invention the input device is a joystick. In this 
alternative embodiment the domes are fitted in a plastic 
support structure, making contact with inmolded leads which 

3 5 also from the terminals of the component with which it is 
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mounted on the PCB. The number of switch domes can also 
vary between alternative embodiments, preferably eight or 
more are used. However, for less complex applications fewer 
than eight domes might be used. 



